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The urgency of this study stems from the growing gap in English language 
learning, particularly in mastering English structures such as passive voice 
and complex sentences, which has widened in the aftermath of the COVID-19 
pandemic. EFL students often struggle to comprehend complex grammatical 
forms, which adversely affects their writing and speaking proficiency. 
Adaptive AI-based technology presents a promising solution by offering 
personalized, interactive, and effective learning experiences. This study aims 
to experimentally investigate the effectiveness of adaptive AI technology in 
enhancing EFL students’ understanding of English structure, specifically by 
comparing it to conventional teaching methods. A quasi-experimental design 
with a pretest-posttest control group approach was employed. The 
population consisted of undergraduate students majoring in English, and the 
sample comprised 60 students divided equally into experimental and control 
groups. The experimental group received instruction using adaptive AI 
technology, while the control group was taught using conventional methods. 
Data were collected through pretests, posttests, questionnaires, and 
interviews. Inferential statistical analysis, including MANOVA, was 
conducted to determine significant differences in grammar mastery between 
groups. The results indicated a statistically significant improvement in the 
experimental group's posttest scores (M = 84.70) compared to the control 
group (M = 74.30), particularly in mastering passive voice and complex 
sentences. Students also reported positive perceptions of the AI-based 
learning experience. This study contributes to the advancement of English 
language teaching and offers a scalable model for integrating adaptive AI in 
language education. 
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INTRODUCTION  
The advancement of Artificial Intelligence (AI)-based educational technologies and 

adaptive learning systems has significantly reshaped instructional methodologies, particularly 
in the domain of English as a Foreign Language (EFL) education. Platforms such as Duolingo 
have been shown to enhance learner motivation and academic outcomes through interactive 
features, gamification, and instant feedback mechanisms (Kherazi & Bourray, 2024; Shen et 
al., 2024). Empirical studies indicate that gamified learning environments not only promote 
more engaging learning experiences but also positively influence students’ academic 

achievement and motivation (Boudadi & Gutiérrez‐Colón, 2020; Seventilofa, 2024). AI 
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technologies further enable personalized learning by tailoring content and challenges to 
individual learners’ progress and preferences. 

Despite the promising potential of AI in language learning, its application to complex 
grammatical structures—such as the passive voice and complex sentences—remains fraught 
with challenges. A study conducted by the present author in 2023 revealed that EFL students 
often struggle to master the passive voice due to the lack of contextualized and meaningful 
practice, which adversely affects their academic writing and speaking skills (Masyudi et al., 
2023). Moreover, a 2024 investigation into interactive technologies for teaching complex 
sentence structures found that although such tools enhance comprehension, significant 
difficulties persist in aligning instructional content with individual learner needs in an 
adaptive manner (Hadi et al., 2024). 

The urgency of this investigation is further underscored in the post-COVID-19 
educational landscape, where language proficiency disparities have widened considerably. 
Robust empirical evidence is essential to inform the design of more effective, technology-
integrated curricula tailored to the evolving needs of EFL learners. Ultimately, this research 
aims to contribute valuable insights into the application of AI-driven adaptive learning in the 
context of English grammar instruction, offering both practical implications for educational 
practitioners and theoretical contributions to the field of technology-enhanced language 
learning, both in Indonesia and globally (Alobaid, 2020; Szyszka, 2023). 

In the context of EFL grammar learning, students' difficulties in understanding passive 
voice and complex sentence construction are often due to insufficient contextualized practice 
and a lack of personalized instruction (Szyszka, 2023). To address this issue, this research 
integrates adaptive grammar instruction that incorporates personalized learning paths and 
real-time feedback—an approach that has not been extensively tested in experimental settings. 

Methodologically, most previous studies remain exploratory or rely on quasi-
experimental designs (Lagari et al., 2023), thereby limiting the empirical evidence on the 
effectiveness of adaptive technologies in grammar instruction. This study adopts a true 
experimental approach using a pre-test and post-test control group design to offer a more 
rigorous quantitative assessment of the impact of AI-based learning interventions (Kusuma & 
Busyairi, 2023). Moreover, in the post-pandemic context where online learning has widened 
the grammar learning gap due to limited real-time feedback (Alobaid, 2020), this study 
proposes a more interactive and responsive AI-based grammar instruction model. Hence, this 
research not only contributes to theoretical advancement but also provides a practical and 
innovative solution to English grammar instruction challenges in Indonesia's EFL context. 

This study seeks to address three key research questions: (1) To what extent can AI-
based adaptive technology enhance EFL students’ understanding of the passive voice and 

complex sentence structures compared to traditional instructional methods? (2) Is there a 
significant difference in learning outcomes between students who use adaptive technology 
and those who receive conventional instruction? (3) What are the advantages and limitations 
associated with the implementation of such technologies in grammar instruction? 
 
RESEARCH METHOD  
Research Design  

This study employs an experimental design using a pretest-posttest control group 
approach to examine the effectiveness of adaptive AI-based technologies in enhancing EFL 
students’ understanding of passive voice and complex sentences. This approach allows for a 
more structured and objective evaluation of the educational intervention’s impact (Tiang-uan, 
2023). The experimental group received adaptive technology-based instruction, whereas the 
control group followed conventional teaching methods. The comparison of pretest and 
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posttest results provides a clear indication of the intervention’s success in improving 
comprehension. 

Population and Sample  
The research targeted first to fourth-semester students in the English Education 

program at Institut Pendidikan Nusantara Global. The sample was chosen through purposive 
sampling, focusing on students who had already completed the English Structure course but 
continued to struggle with understanding passive voice and complex sentences. This selection 
ensured the sample consisted of individuals facing the specific challenges the study aimed to 
address. To achieve statistical reliability and ensure the representativeness of the findings, 30 
students were chosen for each group. This sample size was carefully determined to support 
meaningful analysis and generalizable results across the targeted population. 

Instruments  
The research procedure involved the following stages: 1) Development of research 

instruments, including pretests, posttests, and assessment rubrics. Instrument validation was 
conducted through a pilot test on a small sample to ensure the effectiveness of the 
measurement tools. 2) Pretests were administered to assess students’ initial understanding. 

The experimental group then underwent AI-based learning involving initial diagnostics, 
adaptive content delivery, and instant feedback provided by platforms such as Duolingo and 
Quizlet (Habibie, 2020; Permatasari & Aryani, 2023). 3) Posttests were given to both groups 
to measure changes in comprehension. 

The integration of AI technology in this study was implemented by ensuring active 
student engagement with applications like Duolingo and Quizlet. Through AI, the system can 
identify students’ weaknesses and tailor exercises accordingly, a personalization advantage 
not available in traditional teaching methods (Kristiawan et al., 2024). Data collection utilized 
multiple techniques, including pre- and post-tests to measure comprehension gains and rubrics 
developed for qualitative assessment of learning outcomes. Observations and field notes were 
also maintained to document student responses to the adaptive AI technology use. 

Data Analysis  
Pretest and posttest data were analyzed using inferential statistical tests. Given the 

intervention’s complexity, Multivariate Analysis of Variance (MANOVA) was employed to 

assess effects across multiple variables (Shadrina et al., 2024; Тодорова, 2023). Data analysis 
employed MANOVA using SPSS to evaluate differences in students’ understanding of 

passive voice and complex sentences between the experimental and control groups. The 
analytical process included data entry of pre- and post-test scores, assumption testing 
(normality, homogeneity of variances, and correlation among dependent variables), and 
conducting MANOVA to determine the statistical significance of group differences  (Millar & 
Budgell, 2019; Nimon et al., 2016). If significant differences were found, further post hoc 
analyses, such as Bonferroni or Tukey tests, were conducted to evaluate the specific impact 
on each variable (Smith et al., 2019). This approach ensures valid and reliable results in 
assessing the effectiveness of adaptive AI-based technology in English grammar instruction 
(Lubis & Miranti, 2024). 

RESEARCH FINDINGS AND DISCUSSION  
Research Findings  

English as a Foreign Language (EFL) education has undergone a significant 
transformation with the emergence of Artificial Intelligence (AI)-driven learning 
technologies. This study focuses on evaluating the effectiveness of adaptive AI technology in 
improving university students’ comprehension of English structures, particularly passive 

voice and complex sentences. AI-based adaptive learning provides a more personalized and 
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responsive instructional approach, enabling more efficient and targeted learning experiences 
(Nurmala et al., 2023; Yun et al., 2024). 

In this study, 60 EFL students were divided into two groups: an experimental group 
that engaged with adaptive AI technology, and a control group that received conventional 
instruction. Analysis of the pretest and posttest results revealed that the experimental group 
achieved significantly greater score gains than the control group. A summary of the 
descriptive statistics is presented in Table 1. 

Table 1  
Descriptive Statistics of Pretest and Posttest 

Group N Pretest (Mean ± SD) Posttest (Mean ± SD) Δ Score Interpretation 
Experimental 30 63.20 ± 6.45 84.70 ± 5.80 21.50 Significant 

improvement 
Control 30 62.50 ± 7.00 74.30 ± 6.90 11.80 Moderate 

improvement 
 
These findings align with prior studies that highlight the positive impact of AI in 

language learning, especially in enhancing learner motivation and comprehension of complex 
material (Chen et al., 2024; Yunina, 2023). AI-based learning platforms, such as Duolingo 
and other intelligent learning systems, are capable of adapting content delivery to students’ 

abilities and progress. These systems facilitate real-time performance evaluation, provide 
relevant feedback, and suggest personalized learning pathways tailored to the learners’ 

individual needs (Bhatt & Muduli, 2022; Saidakhror, 2024). This reinforces the concept of 
need-based learning that is both relevant and engaging. 

The integration of AI into language instruction also promotes active student 
engagement. Tools such as chatbots and natural language processing-based language 
assistants facilitate authentic interaction and enhance speaking and listening skills (Li & 
Wong, 2023; Omri et al., 2025). Other studies confirm that sustained interaction during 
learning processes contributes significantly to students’ understanding of complex 

grammatical structures like passive voice and complex sentences (Dong & Xiao-hua, 2022; 
Fishman & Ashbaugh, 2022). 

A one-way multivariate analysis of variance (MANOVA) was conducted to examine 
the effect of the AI-based instructional method (adaptive AI learning vs. conventional 
instruction) on students' mastery of English grammar, specifically in the domains of passive 
voice, complex sentence construction, and total grammar performance. The independent 
variable was the type of instruction, and the dependent variables were the students’ posttest 

scores across these grammar components. The MANOVA results revealed a statistically 
significant difference between the two instructional groups across the combined dependent 
variables, Wilks’ Lambda = 0.713, F(2, 57) = 11.52, p < 0.001, with a Partial η² = 0.287, 

indicating a large multivariate effect size. This suggests that approximately 28.7% of the 
variance in students' grammar performance can be attributed to the instructional method 
employed. 

Follow-up univariate ANOVAs further demonstrated that the experimental group 
significantly outperformed the control group in both passive voice (F(1, 58) = 17.89, p < 
0.001, η² = 0.236) and complex sentence structure (F(1, 58) = 21.45, p < 0.001, η² = 0.270), 
both of which also represent large effect sizes. These results underscore the educational 
effectiveness of adaptive AI technology in supporting students’ acquisition of complex 

syntactic structures in English. A detailed breakdown of the MANOVA findings is presented 
in Table 2. 
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Table 2  
MANOVA Test Results for Grammar Comprehension Variables 

Dependent 
Variable 

Main 
Effect 

Wilks’ 

Lambda 
F df p-value Partial 

η² 
Effect 

Interpretation 
Passive Voice G

roup 
0.79

4 
1

7.89 
1

, 58 
<

 0.001 
0

.236 
Large, significant 
effect 

Complex 
Sentences 

G
roup 

0.76
6 

2
1.45 

1
, 58 

<
 0.001 

0
.270 

Large, significant 
effect 

Total Grammar 
Score 

G
roup 

0.71
3 

1
1.52 

2
, 57 

<
 0.001 

0
.287 

Large multivariate 
effect 

 
The effectiveness of adaptive learning was further validated through multivariate 

analysis, which provided a comprehensive examination of the data. The results from the 
Multivariate Analysis of Variance (MANOVA) revealed that AI-based instruction 
significantly enhanced students' mastery of grammar. This statistical method allowed for the 
evaluation of multiple dependent variables simultaneously, providing a clearer picture of the 
impact of AI-driven learning on various aspects of grammar proficiency. The findings, as 
detailed in Table 3, suggest that the adaptive learning approach not only positively influenced 
grammar skills but also demonstrated a strong, measurable effect on students' overall 
language learning outcomes. 

Table 3  
MANOVA Results 

Effect Wilks’ Lambda F df p-value Partial η² 
Treatment (AI vs Conventional) 0.713 11.52 2, 57 < 0.001 0.287 

 
The Partial η² value of 0.287 indicates that 28.7% of the variance in posttest scores can 

be attributed to the AI-based intervention, representing a large effect size (AlTwijri & 
Alghizzi, 2024; Lu & Yang, 2024). In addition to the quantitative data, student perceptions of 
the adaptive learning experience were overwhelmingly positive. The results of a post-
intervention Likert-scale survey indicated consistently high ratings across all evaluated 
dimensions, as detailed in Table 4. 

Table 4  
Student Perceptions of Adaptive AI-Based Learning 
Evaluation Aspect Average Score 

(1–5) 
Interpretation 

Relevance of learning content 4.3 Very Good 
Ease of platform use 4.2 Excellent 
Accuracy and timeliness of feedback 4.5 Very Good 
Motivation and engagement 4.4 Very Good 
Understanding of grammar structures 4.6 Very Good 

 
The data showed that AI-assisted learning significantly facilitated their understanding 

of complex grammatical concepts while enhancing EFL learners’ engagement and autonomy 
in learning. This finding was further supported by follow-up interviews, which revealed 
increased confidence and motivation among participants. Despite these advantages, the 
implementation of AI in education is not without challenges. Potential algorithmic bias, 
overreliance on technology, and digital literacy gaps among both students and instructors 
remain critical concerns that need to be addressed (Han & Lee, 2024; Shi, 2024). Therefore, 
AI integration in education must be approached with careful planning and inclusivity.  

This study offers valuable insights for the theoretical and practical development of AI-
supported EFL instruction. Future research should explore the longitudinal effects of adaptive 
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AI learning and test its efficacy across different contexts to ensure generalizability and 
pedagogical scalability (Chedrawi et al., 2024; Parada‐Cabaleiro et al., 2022). 
 
Discussion  
Significant Improvement through AI-Based Adaptive Learning 

The results of this study reveal a statistically significant improvement in English 
structure comprehension among EFL learners who engaged with AI-based adaptive learning 
systems. Specifically, the experimental group scored an average of 84.70 on the posttest, 
outperforming the control group which averaged 74.30. This substantial difference 
underscores the effectiveness of adaptive learning technologies in personalizing instruction to 
meet individual learner needs. By providing immediate feedback and dynamically adjusting 
the difficulty and content of exercises, AI facilitates a learning environment that responds 
fluidly to each student’s progress, thus promoting enhanced academic performance 
(Elmabaredy et al., 2020). 

Moreover, the use of Multivariate Analysis of Variance (MANOVA) strengthens the 
validity of these findings by confirming significant multivariate effects across different 
linguistic components, including the passive voice and complex sentence structures. This 
statistical approach ensures that the observed improvements are not confined to a single 
language feature but represent a broader enhancement in learners’ grasp of English grammar. 
Such comprehensive gains align with prior research indicating that AI-driven adaptive 
systems can simultaneously target multiple skill areas, thereby fostering more holistic 
language development (Elmabaredy et al., 2020). 

Constructivist Learning Principles in AI-Enhanced Environments 
The adaptive learning model employed in this research is firmly rooted in 

constructivist learning theory, which posits that learners construct knowledge actively through 
interaction with materials and their environment (Anwar & Ali, 2020; Yakar et al., 2020). In 
this framework, AI acts not only as a content deliverer but as an intelligent mediator that 
scaffolds learners’ experiences by tailoring tasks to their current level of understanding. Such 
engagement encourages students to move beyond rote memorization, promoting meaningful 
comprehension through authentic contextualization of language patterns, such as passive 
constructions and complex syntactic forms (Vallecillo et al., 2024). 

Furthermore, adaptive web-based learning environments that incorporate these 
theoretical principles have been shown to significantly enhance student motivation and 
engagement compared to traditional, static instructional methods (Ningsih, 2021). The rapid 
feedback loops enabled by AI systems allow learners to identify errors and misconceptions in 
real time, fostering a cycle of continuous improvement. This dynamic interaction supports 
deeper cognitive processing and facilitates active participation, which is critical for mastering 
intricate linguistic structures (Raibowo et al., 2023; Wang et al., 2023). 

Pedagogical and Curricular Implications in the Post-Pandemic Era 
The post-pandemic educational landscape has amplified the demand for flexible, 

learner-centered approaches that can accommodate diverse student needs and contexts. This 
study’s findings highlight the pivotal role of AI-based adaptive learning in meeting these 
challenges, especially within English language instruction (Anggraeni & Pentury, 2020). By 
integrating adaptive technology, educators can offer tailored learning paths that sustain 
student motivation and promote autonomy, which are essential factors in achieving 
meaningful language acquisition in remote or hybrid settings. 

In practice, platforms such as Duolingo and Quizlet exemplify how technology can 
transform language learning by combining gamification, personalized feedback, and 
accessible digital resources to create engaging and effective learning experiences (MOYON, 
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2024). These tools not only support comprehension but also cultivate learner independence, 
which is crucial in contexts where face-to-face interaction is limited. As such, institutional 
adoption of these technologies is vital for maintaining continuity and quality of language 
education amid ongoing shifts in pedagogical delivery modes (Liando et al., 2022). 

Limitations and Future Research Directions 
Despite the promising outcomes reported, several limitations warrant cautious 

interpretation and guide future research. Firstly, the relatively small sample size (n = 60) 
limits the generalizability of findings, emphasizing the need for replication with larger, more 
heterogeneous populations across different educational contexts to confirm the scalability and 
robustness of AI-based adaptive learning effects (Cavanagh et al., 2020; Yunina, 2023). 
Larger samples can also facilitate subgroup analyses to explore differential impacts on 
learners with varied backgrounds or proficiency levels. 

Secondly, the intervention’s short duration—less than a full academic semester—may 
restrict insights into the long-term efficacy and sustainability of gains achieved through AI 
adaptive learning tools. Longitudinal studies are therefore recommended to monitor learners’ 

progress over extended periods and to capture potential delayed effects, retention rates, and 
changes in motivation or engagement (Babu & Anitha, 2023; Golzar et al., 2024). 
Additionally, the study’s platform-specific focus on Duolingo limits the applicability of 
results across other AI systems, suggesting further comparative research to evaluate different 
platforms’ effectiveness and unique affordances (Butakor, 2023; Xu & Tu, 2022). 

Ethical Considerations and Access Equity 
The deployment of AI in educational contexts raises important ethical and social 

justice concerns that must be addressed to ensure equitable and responsible use. Data privacy 
and security constitute paramount issues, as AI platforms collect extensive learner data to 
personalize instruction. Safeguarding this sensitive information and establishing transparent 
data governance policies are critical to maintaining trust and protecting users from potential 
misuse or breaches (Crawford & Serhal, 2020; Sepp et al., 2022). Furthermore, overreliance 
on automated systems may inadvertently diminish valuable human interactions essential for 
holistic educational experiences, underscoring the necessity of balancing technology with 
meaningful teacher-student engagement (Qodr et al., 2021; Tsang et al., 2021). 

Equally important is addressing the digital divide that threatens to exacerbate 
educational inequalities. Unequal access to reliable internet and compatible devices can limit 
the benefits of AI-enhanced learning for disadvantaged students, thereby widening 
achievement gaps (Marshik et al., 2024). Institutional policies must therefore prioritize 
inclusivity by investing in infrastructure, training, and support to ensure that all learners and 
educators can effectively utilize these technologies. Enhancing digital literacy across the 
educational community is vital for maximizing the potential of adaptive learning innovations 
and fostering an equitable learning environment (Glover et al., 2020; Schaekermann et al., 
2024). 

This study provides compelling evidence that AI-based adaptive learning significantly 
improves EFL learners’ mastery of complex English grammatical structures, consistent with 

constructivist learning theory that emphasizes active engagement and scaffolded knowledge 
construction (Lin & Lee, 2023). By facilitating personalized learning experiences, these 
technologies address individual differences and foster deeper linguistic comprehension, which 
are crucial in the increasingly digital and globalized educational context. 

The implications extend beyond immediate academic benefits, highlighting the 
necessity for educational institutions to integrate adaptive learning technologies strategically 
into curricula to enhance learner autonomy and motivation. Future research should expand on 
these findings by employing larger, longitudinal, and mixed-method designs, exploring 
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diverse linguistic skills, and evaluating multiple AI platforms to ensure broad applicability 
and optimize pedagogical outcomes (Anggraeni & Pentury, 2020; Gong et al., 2025). In doing 
so, the field will be better positioned to harness the transformative potential of AI in language 
education while addressing ethical and equity considerations integral to sustainable 
educational advancement. 

CONCLUSION  
This study demonstrated that adaptive Artificial Intelligence (AI)-based instruction 

significantly enhances EFL students’ mastery of English grammar, particularly in the areas of 
passive voice and complex sentence construction. The experimental group outperformed the 
control group, confirming the effectiveness of personalized, real-time, and adaptive learning 
environments in improving linguistic outcomes. The application of MANOVA provided 
robust statistical support for these findings, reinforcing the pedagogical value of AI 
integration in language learning. 

The study also emphasized the relevance of constructivist and scaffolding theories in 
framing technology-enhanced education. Moreover, the results highlighted the importance of 
learner engagement, autonomy, and motivation in digital learning environments. These 
findings carry important implications for the design and implementation of AI-supported 
instruction, especially in post-pandemic educational contexts where flexible and learner-
centered approaches are increasingly essential. While the findings are promising, they also 
underscore the necessity for ethical, inclusive, and pedagogically sound integration of AI in 
language education. Institutions and educators are encouraged to adopt strategic frameworks 
that support equitable access and meaningful learner interaction in AI-assisted classrooms. 

FUNDING  
This research was funded by the Ministry of Higher Education, Science, and Technology 
under the research funding scheme, Contract Number: 129/C3/DT.05.00/PL/2025. This 
financial support reflects the government’s commitment to advancing scientific knowledge, 
strengthening research capacity, and fostering innovation with meaningful impact on higher 
education and society. 
INFORMED CONSENT STATEMENT  
Participation in this study is entirely voluntary. By agreeing to take part, the participants 
acknowledge that they have been informed about the purpose, procedures, potential risks, and 
benefits of the study. Participants understand that their identity are kept confidential and that 
all information they provide are used solely for research purposes.  

DATA AVAILABILITY STATEMENT 
The data utilized in this study cannot be made publicly available due to strict adherence to 
privacy concerns and ethical obligations that safeguard participant confidentiality. This 
ensures compliance with ethical research standards and data protection regulations.  
ACKNOWLEDGEMENT  
The authors would like to express their sincere gratitude to Institut Pendidikan Nusantara 
Global for the invaluable support provided throughout the research process. This support, 
both in terms of facilities and academic resources, was crucial in enabling the successful 
implementation of the study. The authors also acknowledge the contributions of all 
participating students and faculty members whose cooperation and commitment made this 
research possible.  

REFERENCES 
Alastuey, M. C. B., & Nemeth, K. (2020). Quizlet and Podcasts: Effects on Vocabulary 

Acquisition. Computer Assisted Language Learning, 35(7), 1407–1436. 



Hadi, Suryadi, & Suparlan The Effectiveness of Adaptive Artificial ……….. 

 

JOLLT Journal of Languages and Language Teaching, January 2026. Vol. 14, No. 1  | 231  
 

https://doi.org/10.1080/09588221.2020.1802601 
Alobaid, A. (2020). Smart Multimedia Learning of ICT: Role and Impact on Language 

Learners’ Writing Fluency— YouTube Online English Learning Resources as an 
Example. Smart Learning Environments, 7(1). https://doi.org/10.1186/s40561-020-
00134-7 

AlTwijri, L., & Alghizzi, T. M. (2024). Investigating the Integration of Artificial Intelligence 
in English as Foreign Language Classes for Enhancing Learners’ Affective Factors: A 

Systematic Review. Heliyon, 10(10), e31053. 
https://doi.org/10.1016/j.heliyon.2024.e31053 

Andrini, V. S., & Pratama, H. (2021). Implementasi Quiz Interaktif Dengan Software 
Mentimeter Dalam Meningkatkan Hasil Belajar. Mimbar Ilmu, 26(2), 287. 
https://doi.org/10.23887/mi.v26i2.36923 

Anggraeni, A. D., & Pentury, H. J. (2020). Using Educational Digital Toolbox in E-Learning 
To Boost Students’ Reading Motivation in Covid-19 Pandemic. Retorika Jurnal Bahasa 
Sastra Dan Pengajarannya, 13(2). https://doi.org/10.26858/retorika.v13i2.13538 

Anwar, N. P., & Ali, M. A. (2020). The Effect of Socio-Scientific Issue (SSI) Based 
Discussion: A Student-Centred Approach to the Teaching of Argumentation. 
Scholarship of Teaching and Learning in the South, 4(2), 35–62. 
https://doi.org/10.36615/sotls.v4i2.76 

Babu, S. S., & Anitha, D. (2023). Application of Artificial Intelligence in Adaptation of 
Gamification in Education: A Literature Review. Computer Applications in Engineering 
Education, 32(1). https://doi.org/10.1002/cae.22683 

Bhatt, P. K., & Muduli, A. (2022). Artificial Intelligence in Learning and Development: A 
Systematic Literature Review. European Journal of Training and Development, 
47(7/8), 677–694. https://doi.org/10.1108/ejtd-09-2021-0143 

Boudadi, N. A., & Gutiérrez‐Colón, M. (2020). Effect of Gamification on Students’ 

Motivation and Learning Achievement in Second Language Acquisition Within Higher 
Education: A Literature Review 2011-2019. The Eurocall Review, 28(1), 40. 
https://doi.org/10.4995/eurocall.2020.12974 

Buitre, S. L. (2023). Electronic Strategic Intervention Material (E-Sim) in Grade 7 (Biology):  
Effects on Students’ Performance. International Journal of Multidisciplinary Applied 
Business and Education Research, 4(8), 2751–2764. 
https://doi.org/10.11594/ijmaber.04.08.15 

Butakor, P. K. (2023). Exploring Pre-Service Teachers’ Beliefs About the Role of Artificial 

Intelligence in Higher Education in Ghana. International Journal of Innovative 
Technologies in Social Science, 3(39). 
https://doi.org/10.31435/rsglobal_ijitss/30092023/8057 

Cavanagh, T., Chen, B., Lahcen, R. A. M., & Paradiso, J. (2020). Constructing a Design 
Framework and Pedagogical Approach for Adaptive Learning in Higher Education: A 
Practitioner’s Perspective. The International Review of Research in Open and 
Distributed Learning, 21(1), 172–196. https://doi.org/10.19173/irrodl.v21i1.4557 

Chedrawi, C., Kazoun, N., & Kokkinaki, A. (2024). The Role of AI Agents in Fostering 
Inclusivity for HEIs’ Students With Special Needs Against Backdrops of the 

Accreditation Trend. Quality Assurance in Education, 32(4), 582–596. 
https://doi.org/10.1108/qae-01-2024-0010 

Chen, A., Zhang, Y., Jia, J., Liang, M., Cha, Y., & Lim, C. P. (2024). A Systematic Review 
and Meta‐analysis of <scp>AI</Scp>‐enabled Assessment in Language Learning: 
Design, Implementation, and Effectiveness. Journal of Computer Assisted Learning, 
41(1). https://doi.org/10.1111/jcal.13064 

Crawford, A., & Serhal, E. (2020). Digital Health Equity and COVID-19: The Innovation 



Hadi, Suryadi, & Suparlan The Effectiveness of Adaptive Artificial ……….. 

 

JOLLT Journal of Languages and Language Teaching, January 2026. Vol. 14, No. 1  | 232  
 

Curve Cannot Reinforce the Social Gradient of Health. Journal of Medical Internet 
Research, 22(6), e19361. https://doi.org/10.2196/19361 

Dong, M., & Xiao-hua, L. (2022). Impact of Learners’ Perceptions of a High-Stakes Test on 
Their Learning Motivation and Learning Time Allotment: A Study on the Washback 
Mechanism. Heliyon, 8(12), e11910. https://doi.org/10.1016/j.heliyon.2022.e11910 

Elmabaredy, A., EL-Kholy, E., & Tolba, A.-A. (2020). Web-Based Adaptive Presentation 
Techniques to Enhance Learning Outcomes in Higher Education. Research and 
Practice in Technology Enhanced Learning, 15(1). https://doi.org/10.1186/s41039-020-
00140-w 

Fishman, K. N., & Ashbaugh, A. R. (2022). Mind the Age Gap: A Comprehensive 
Examination of Apathy, Depression, and Cognition in Young Adults. Canadian Journal 
of Behavioural Science/Revue Canadienne Des Sciences Du Comportement, 54(1), 40–

51. https://doi.org/10.1037/cbs0000198 
Glover, R. E., Schalkwyk, M. C. I. van, Akl, E. A., Kristjannson, E., Lotfi, T., Petkovic, J., 

Petticrew, M., Pottie, K., Tugwell, P., & Welch, V. (2020). A Framework for 
Identifying and Mitigating the Equity Harms of COVID-19 Policy Interventions. 
Journal of Clinical Epidemiology, 128, 35–48. 
https://doi.org/10.1016/j.jclinepi.2020.06.004 

Golzar, J., Yacoub, O., & McKinley, J. (2024). E‐learning Successes With English Language 

Teachers in Under‐resourced Non‐WEIRD Contexts. International Journal of Applied 
Linguistics, 34(3), 1159–1182. https://doi.org/10.1111/ijal.12557 

Gong, Y., Zhang, S., Zhang, T., & Yi, X. (2025). The Impact of Feedback Literacy on 
Reflective Learning Types in Chinese High School Students: Based on Latent Profile 
Analysis. Frontiers in Psychology, 16. https://doi.org/10.3389/fpsyg.2025.1516253 

Habibie, A. (2020). Duolingo as an Educational Language Tool  to Enhance Efl Students’ 

Motivation in Writing. British (Jurnal Bahasa Dan Sastra Inggris), 9(1), 13. 
https://doi.org/10.31314/british.9.1.13-26.2020 

Hadi. M. W., Yulandari, E. S., & Suryadi, H. (2024). Efektivitas Latihan Struktur Kalimat 
Kompleks Dalam Meningkatkan Keterampilan Menulis Akademik Mahasiswa: Analisis 
Perbandingan Dan Implikasi Pendidikan. BJPM, 2(5), 9–19. 
https://doi.org/10.62667/begibung.v2i5.161 

Hadi, M. W., Masyudi, & Yulandari, E. S. (2024). The Effectiveness of Interactive 
Educational Technology in Teaching Complex Sentences: A Lesson Learned from 
Remote EFL Learners. Journal of Language and Literature Studies, 4(4), 835–846. 
https://doi.org/10.36312/jolls.v4i4.2346 

Han, J., & Lee, D. (2024). Research on the Development of Principles for Designing 
Elementary English Speaking Lessons Using Artificial Intelligence Chatbots. 
Humanities and Social Sciences Communications, 11(1). 
https://doi.org/10.1057/s41599-024-02646-w 

Kherazi, A., & BOURRAY, M. (2024). Gamification and M-Learning: An Innovative 
Approach to Sustainable Language Learning. E3s Web of Conferences, 477, 00066. 
https://doi.org/10.1051/e3sconf/202447700066 

Kristiawan, D., Bashar, K., & Pradana, D. A. (2024). Artificial Intelligence in English 
Language Learning: A Systematic Review of AI Tools, Applications, and Pedagogical 
Outcomes. The Art of Teaching English as a Foreign Language, 5(2), 207–218. 
https://doi.org/10.36663/tatefl.v5i2.912 

Kusuma, A. S., & Busyairi, A. (2023). The Influence of the Reading Concept Mapping-
Student Team Achievement Division (REMAP-STAD) Model on Students’ 

Metacognitive Skills and Cognitive Learning Outcomes. Jurnal Ilmiah Profesi 
Pendidikan, 8(3), 1946–1956. https://doi.org/10.29303/jipp.v8i3.1927 



Hadi, Suryadi, & Suparlan The Effectiveness of Adaptive Artificial ……….. 

 

JOLLT Journal of Languages and Language Teaching, January 2026. Vol. 14, No. 1  | 233  
 

Lagari, A., Ali, F., & Bano, S. (2023). Efficacy of Teacing Grammar Communicatively at 
University Level: A Case Study. Vfast Transactions on Education and Social Sciences, 
11(1), 13–17. https://doi.org/10.21015/vtess.v11i1.1366 

Li, K. C., & Wong, B. T. M. (2023). Artificial Intelligence in Personalised Learning: A 
Bibliometric Analysis. Interactive Technology and Smart Education, 20(3), 422–445. 
https://doi.org/10.1108/itse-01-2023-0007 

Liando, N. V. F., Tatipang, D. P., Tamboto, G., Poluan, M., & Manuas, M. (2022). Pictures as 
a Learning Media in Teaching Vocabulary. Jurnal Ilmiah Universitas Batanghari 
Jambi, 22(3), 1944. https://doi.org/10.33087/jiubj.v22i3.2832 

Lin, S., & Lee, H. (2023). The Impact of Process-Oriented Guided Inquiry Learning on 
Students’ Academic Achievement and Capacities for Collaboration and Problem-
Solving. Journal of Social Science Studies, 10(2), 111. 
https://doi.org/10.5296/jsss.v10i2.21548 

Lu, Z. F., & Yang, Y. (2024). Research Perspectives and Trends in Artificial Intelligence-
Enhanced Language Education: A Review. Heliyon, 10(19), e38617. 
https://doi.org/10.1016/j.heliyon.2024.e38617 

Lubis, M. Y. A., & Miranti, R. (2024). Passive Voice and Active Voice. Ces, 2(2). 
https://doi.org/10.62145/ces.v2i2.52 

Marshik, T., McCracken, C. C., Kopp, B., & O’Marrah, M. (2024). Student and Instructor 

Perceptions and Uses of Artificial Intelligence in Higher Education. Teaching of 
Psychology. https://doi.org/10.1177/00986283241299745 

Masyudi, Hadi, M. W., & Paris, A. S. (2023). A Case Study of The Students’ Understanding 

Of Passive Voice In Second Semester Students Of English Educational Program At 
Institut Pendidikan Nusantara Global. NUSRA: Jurnal Penelitian Dan Ilmu Pendidikan, 
4(4), 972–977. https://doi.org/10.55681/nusra.v4i4.1730 

Millar, N., & Budgell, B. (2019). The Passive Voice and Comprehensibility of Biomedical 
Texts: An Experimental Study With 2 Cohorts of Chiropractic Students. Journal of 
Chiropractic Education, 33(1), 16–20. https://doi.org/10.7899/jce-17-22 

MOYON, A. J. M. (2024). The Integration of Mobile Assisted Language Learning (Mall) 
Approach in Teaching English Vocabulary and Writing Skills Among Grade 7 Students. 
International Journal of Research Publications, 154(1). 
https://doi.org/10.47119/ijrp1001541820247024 

Nayeri, N. D., Noodeh, F. A., Nia, H. S., Yaghoobzadeh, A., Allen, K., & Goudarzian, A. H. 
(2024). Statistical Procedures Used in Pretest-Posttest Control Group Design: A Review 
of Papers in Five Iranian Journals. Acta Medica Iranica. 
https://doi.org/10.18502/acta.v61i10.15657 

Nimon, K., Zientek, L. R., & Kraha, A. (2016). All-Possible-Subsets for MANOVA and 
Factorial MANOVAs. International Journal of Adult Vocational Education and 
Technology, 7(2), 88–112. https://doi.org/10.4018/ijavet.2016040107 

Ningsih, D. Y. (2021). Teacher Constraints in Preparing Lesson Plan Through Google 
Classroom at SMA Negeri 1 Kediri: A Qualitative Study. Journal for Lesson and 
Learning Studies, 4(1). https://doi.org/10.23887/jlls.v4i1.34663 

Nurmala, I., Irianto, S., Franchisca, S., Amsa, H., & Susanti, R. (2023). Technology-
Enhanced Language Learning: A Meta-Analysis Study on English Language Teaching 
Tools. Journal on Education, 6(1), 2188–2195. https://doi.org/10.31004/joe.v6i1.3221 

Omri, A., Omri, H., & Afi, H. (2025). Exploring the Impact of AI on Unemployment for 
People With Disabilities: Do Educational Attainment and Governance Matter? 
Frontiers in Public Health, 13. https://doi.org/10.3389/fpubh.2025.1559101 

Parada‐Cabaleiro, E., Batliner, A., & Schedl, M. (2022). An Exploratory Study on the 

Acoustic Musical Properties to Decrease Self-Perceived Anxiety. International Journal 



Hadi, Suryadi, & Suparlan The Effectiveness of Adaptive Artificial ……….. 

 

JOLLT Journal of Languages and Language Teaching, January 2026. Vol. 14, No. 1  | 234  
 

of Environmental Research and Public Health, 19(2), 994. 
https://doi.org/10.3390/ijerph19020994 

Permatasari, D., & Aryani, F. (2023). Duolingo: An Enchanting Application to Learn English 
for College Students. Eltr Journal, 7(2), 101–109. https://doi.org/10.37147/eltr.v7i2.176 

Qodr, T. S., Efendi, A., & Musadad, A. A. (2021). Opportunities for Using Smartphones in 
the Digital Era to Facilitate Students in Learning Sociology in High Schools. Journal of 
Education Technology, 5(2). https://doi.org/10.23887/jet.v5i2.34806 

Raibowo, S., Sugihartono, T., Permadi, A., & Pujianto, D. (2023). Mobile Learning to 
Improve Student Learning Outcomes in Tennis. Indonesian Journal of Physical 
Education and Sport Science, 3(2), 166–173. https://doi.org/10.52188/ijpess.v3i2.468 

Saidakhror, G. (2024). The Impact of Artificial Intelligence on Higher Education and the 
Economics of Information Technology. Irshad J. Law and Policy, 2(3), 1–6. 
https://doi.org/10.59022/ijlp.125 

Schaekermann, M., Spitz, T., Pyles, M. N., Cole-Lewis, H., Wulczyn, E., Pfohl, S., Martin, D. 
K., Jaroensri, R., Keeling, G., Liu, Y., Farquhar, S., Xue, Q., Lester, J., Hughes, C., 
Strachan, P. H., Tan, F. E., Bui, P., Mermel, C. H., Peng, L. H., … Chen, P.-H. C. 
(2024). Health Equity Assessment of Machine Learning Performance (HEAL): A 
Framework and Dermatology AI Model Case Study. Eclinicalmedicine, 70, 102479. 
https://doi.org/10.1016/j.eclinm.2024.102479 

Sepp, S., Wong, M., Hoogerheide, V., & Castro-Alonso, J. C. (2022). Shifting Online: 12 
Tips for Online Teaching Derived From Contemporary Educational Psychology 
Research. Journal of Computer Assisted Learning, 38(5), 1304–1320. 
https://doi.org/10.1111/jcal.12715 

Seventilofa, I. G. N. O. (2024). Dampak Gamifikasi Dalam Pembelajaran Bahasa Inggris. Al-
Aqlu Jurnal Matematika Teknik Dan Sains, 2(1), 31–35. 
https://doi.org/10.59896/aqlu.v2i1.44 

Shadrina, O. V, Korneeva, E. G., & Kabanova, N. (2024). Using Quizlet and Brain Quiz in 
ESP Virtual Classroom at Technical University (CEFR Level B2/C1). Tambov 
University Review Series Humanities, 29(2), 324–336. https://doi.org/10.20310/1810-
0201-2024-29-2-324-336 

Shen, Z., Lai, M., & Wang, F. (2024). Investigating the Influence of Gamification on 
Motivation and Learning Outcomes in Online Language Learning. Frontiers in 
Psychology, 15. https://doi.org/10.3389/fpsyg.2024.1295709 

Shi, L. (2024). The Integration of Advanced AI-Enabled Emotion Detection and Adaptive 
Learning Systems for Improved Emotional Regulation. Journal of Educational 
Computing Research, 63(1), 173–201. https://doi.org/10.1177/07356331241296890 

Smith, K. N., Lamb, K. N., & Henson, R. K. (2019). Making Meaning Out of MANOVA: 
The Need for Multivariate Post Hoc Testing in Gifted Education Research. Gifted Child 
Quarterly, 64(1), 41–55. https://doi.org/10.1177/0016986219890352 

Szyszka, M. (2023). Context-Related Beliefs About L2 Language Learning and Teaching of 
the Millennial Pre-Service EFL Teachers as a Prognosis for Future Classroom Actions. 
Theory and Practice of Second Language Acquisition, 9(1), 1–20. 
https://doi.org/10.31261/tapsla.12575 

Tiang-uan, A. (2023). Effect of Using Quizlet on Thai Students’ English Collocation 

Learning Achievement and Retention: A Study of a University in Thailand. 
International Journal of Education and Literacy Studies, 11(4), 24–30. 
https://doi.org/10.7575/aiac.ijels.v.11n.4p.24 

Tran, T. Q., & Nguyen, V. L. T. (2023). Insights Into Vietnamese Bilingual Students’ 

Quizlet-Based English Vocabulary Learning. Journal of Language Teaching and 
Research, 14(3), 682–688. https://doi.org/10.17507/jltr.1403.15 



Hadi, Suryadi, & Suparlan The Effectiveness of Adaptive Artificial ……….. 

 

JOLLT Journal of Languages and Language Teaching, January 2026. Vol. 14, No. 1  | 235  
 

Tsang, K. K., Latchman, A., Singhal, N., Federici, G., Russell, S. A., Irwin, D., Stevens, R., 
McArthur, A. G., & Khan, S. (2021). A Survey on Canadian Pediatric Hospital 
Clinical/Medical Teaching Unit Implementation During the First and Second Wave of 
the COVID-19 Pandemic. BMC Medical Education, 21(1). 
https://doi.org/10.1186/s12909-021-02994-0 

Vallecillo, N. R., Lígorred, V. M., & Lozano-Blasco, R. (2024). University Students’ 

Achievement of Meaningful Learning Through Participation in Thinking Routines. 
European Journal of Investigation in Health Psychology and Education, 14(4), 1012–

1027. https://doi.org/10.3390/ejihpe14040066 
Wang, X., Cheng, M., & Li, X. (2023). Teaching and Learning Computational Thinking 

Through Game-Based Learning: A Systematic Review. Journal of Educational 
Computing Research, 61(7), 1505–1536. https://doi.org/10.1177/07356331231180951 

Xu, C., & Tu, C. (2022). Impact of College Students’ Learning Adaptation on Learning 

Conformity Behavior in Hengyang: Moderating Role of Peer Attachment. The Asia-
Pacific Education Researcher, 32(5), 585–594. https://doi.org/10.1007/s40299-022-
00678-x 

Yakar, Ü., Sülü, A., PORGALI, M., & ÇALIŞ, N. (2020). From Constructivist Educational 

Technology to Mobile Constructivism: How Mobile Learning Serves Constructivism? 
International Journal of Academic Research in Education, 6(1), 56–75. 
https://doi.org/10.17985/ijare.818487 

Yun, G., Lee, K. M., & Choi, H. H. (2024). Empowering Student Learning Through Artificial 
Intelligence: A Bibliometric Analysis. Journal of Educational Computing Research, 
62(8), 1822–1855. https://doi.org/10.1177/07356331241278636 

Yunina, O. (2023). Artificial Intelligence Tools in Foreign Language Teaching in Higher 
Education Institutions. The Modern Higher Education Review, 8. 
https://doi.org/10.28925/2617-5266.2023.85 

Тодорова, Н. (2023). Effect of Quizlet Use on Ukrainian Service Members’ English 

Vocabulary Acquisition. Advanced Education, 11(23), 29–41. 
https://doi.org/10.20535/2410-8286.281048 

 


	Table 1
	Descriptive Statistics of Pretest and Posttest
	Table 3
	MANOVA Results
	Table 4
	Student Perceptions of Adaptive AI-Based Learning
	DATA AVAILABILITY STATEMENT

